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FIELD OF THE INVENTION 
GENERAL BACKGROUND 

also many patients who for various reasonTcanno^^ « But *- « 

enteral preparations, often containing relative* ^ 

Particular (e.g. M. Pettei et a.. "Essentia. I^^JS^ZSSl^ 7 T*"™ **" (EFAs) in 
troenterology 1 989; 96: A391 ) aenc.ency with the use of chemically-defined diets". Gas- 

Sas^r^^ 

(particularly with parenteral lipids), abnorml SpopMin .eveZni °1 °' reticu, °-«n^helial system 

addresses these issues and three iof the^n^^ 

artificial nutrition regimes Particular all of which can occur with both enteral and parenteral 

are important in increasing the surface T i****™ 1 ' Umen and " hic " 

absorption of foods becomes inefficient ^^12^^12?^ ° f mteStina ' a resu ». 

it properly. They develop many advene s^rTc k tekm9 n0mia ' ° ral food thev ca ™°» "«"se 

tag diarrhoea, p'ain and ZSSjET " 9aStr< * nteslina > mo «ity disburbances. includ- 

-00^^ (S,Ud96) ^ bi ' e - — - * ** and 
BACKGROUND OF INVENTION 

and the usual fluids for parenteral and enteral nuSonl^ , alpha-hntrfenic acid (ALA) in the n-3 series. 
tobef Ul .yu0.isedbythebody.LAandAL?™s^ 

(shown in Table 2 later herefn) Th toducTo {S?m r ! the " l ° further metabolites 

are known as "6-desaturated" EFAs a^erm U^aT fe Mnvenfe^Mh . ^ e further fatt y acids arising from them 
which perform many of the functions usua^ ££££££ 3^6^^°^^ EFAS 

be .mpaired by glucose which is found in many enteral and ^^1 7? ^ s ^raUon is slow and may 
parenteral nutrition develop deficits of the lEZt^ &ITT^J?^ ^ '^i™ 9 enteral and 
by giving LA or ALA but by by-passino the btoS S 5 J ** Mn be C °™<*°<1 effectively not 

docosapentaenoic acid (DHA) of the n-3 serfes rt «n**« acd. e.cosapentaenoic acid (EPA) or 

used^eXa^^^^ 

of food developed marked loss of intes3wZT 0 J Z ?, '1 ^ RatS fed °" * is diet as their only source 
ce,,s produce Lcus and 

l^er. This issurprising because the diet oonte ^ 

stated in the literature that 1 % of the calories ™?i«H »cTi s IJl Ca, °" eS m the form of ^ » fe dually 
animals and humans. PP 88 ^ Sh ° Uld *» sufficien, to the EFA needs of both 

eateobyll^ 

example, in animals fed the aZeZ ^S^ZS^^SS^^ ^ a " d 90b,B, «* For 

increased intestine, weight It has bSl 2^2^^^^^^^ eVenl " 9 PnmroSe ° l 
fat in the intestine and there have been no suggest™ Tat wTmESE 1 res P°^e to the simple presence of 

et a.. Trophic effect of Efamo. evening primSTe Z on Jhe Z s^J irTJ'T ^ ° f G ^ (A " P " Jenkins 
555 - 9). n ,ne rat sma " '"testmal mucosa". Clinical Sci 1989; 77: 

However, we have established that the effect is much more specific to GLA, and that GLA at relatively ,ow 
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levels is exceptionally potent in stimulating small intestine growth. We conducted two experiments. 

In one experiment we took nine groups of four rats each. AH were fed with the diet Four of the groups were 
fed with Increasing amounts of evening primrose on (0.25. 0.5, 1.0 and 2.0% of the diet by weight). Another 
four groups were fed with increasing amounts of safflower oil (1 .0, 2.0. 4.0 and 8.0% of the diet by weight Pre- 
liminary experiments had suggested that 0.25 to 0.5% of evening primrose ofl and 1 to 2% of safflower oil were 
required to produce an effect. At the end of the experiment the rats were killed (four weeks on treatment) and 
the small intestine was removed, dried and weighed. 

The results are shown in the graph herewith. 

A clear effect is observed at 0.5% evening primrose oil added to the diet (about 0.04% GLA by weight in 
the diet), but the effect is still increasing at 2% evening primrose oil in the diet (about 0.16% by weight GLA in 
the diet). Amounts of GLA in the diet of 0.5 to 1 .0% were optimal. 

The only difference between safflower o3 and evening primrose oil is the content of GLA. Safflower oil con- 
tains about 83% of LA, whereas evening primrose oil contains about 73% of tA and 8% of GLA. Yet the two 
oils had very strikingly different effects on intestinal function. About eight times as much safflower oil as primrose 
oil was required to produce the same effect. Since primrose oil is only about 8% GLA, this means that GLA as 
a stimulator of intestinal growth is sixty to eighty times more effective than LA. 

These findings were reinforced by a second experiment in which three groups of rats were given the diet 
either without fat supplementation or with 2% by weight evening primrose on or safflower on. The animals were 
fed for two weeks and then sacrificed. This time the intestinal wall and the liver were carefully prepared for his- 
tological examination. There were four animals in each groups. In each animal the lengths of ten villi and the 
number of goblet cells in each villus were counted. In addition, the liver was stained for fat and examined his- 
tologically for fat infiltration. This was scored from 0 to 4 according to the amount of fat present The results 
are shown in Table 1 below and, as can be seen, while safflower oil had an undoubted effect in supporting the 
health of the villi, the evening primrose oil. containing GtA, was far more effective. Similarly. while safflower 
oil had a weak effect in preventing fatty inflitration, evening primrose on had a much stronger effect. As far as 
we are aware this effect on infiltration of fat into the liver is entirely newly discovered. The Table shows changes 
in rats fed with "Vivonex", "Vivonex- plus 2% safflower oil and "vlvonex" plus 2% evening primrose oil and is 
as follows:- 
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TABLR i 



"Vivonex" 
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Weight of 
intestine (g) 

Length of villus 
(distil) ( M m) 

No. of goblet 
cells per 
villus 

Width of 
muscularis 
mucosa (^m) 

Mean fatty 
liver score 



"Vivonex" 

+ safflower 
oil 



"Vivonex" 
+ evening 
primrose 
oil 



3.9 ± 0.2 



2.0 ± 0.7 



1-0 ± l.o 



3*1 ± 1.0 



4.0 



3.4 t 0.4 * 4.4 r 0.2 **a 

4.2 ± 0.9 ** 8;7 ± lm4 „ a 

4.0 ± l.o ** n.o r 3.0 **a 

4.4 ± l.o ** 5.2 ± 0.7 ** 



3.3 



1.0 



Significant at n<o =*o ~~ 

lib as sole die? JsSdent'sT^t ) ° " Viwn «<" ad 

Significant at n<o ni ~ 

lib as sole die? ?s2udent ^TtS, *° " Vi v°nex» fed ad 



a . 



b. 



Significantly different fm m 

at p< 0 .01 (Student's t test). sa «lower oil 

group 

Significantly different <=r-^ m u ._ 

and safflower 111 arwZT 5 th the Viv °nex alone 
test). groups at P <o.oi ( Mann-Whitney 
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Although in our experiments the GLA was provided nmiiv, r*i a 
k bemuse EFAs are secreted in the bi.e and m™ ^Z ^nS^^ This 
Me (M. L Garg et al. Intestinal microsomes: poly-unsatura^ rfd m^r ' nteS,i " e """^ ftom the 
cyte transport properties", Canad J. Physiol P^nTcc! 6^ X ^ etab ° ,,Sm and re 9 u '*'°n of entero- 
™»»ene^ 

THE INVENTION 



The invention may be broadly stated as countering side effects of 



parenteral or fluid-diet enteral nutrition 
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characterised by adding one or more 6-desatu rated essential fatty acids (EFAs) to the parenteral or enteral 
composition (particularly low-fat composition) being given, or giving them in addition to the composition, pref- 
erably in amounts to provide 0.1 to 1000 mg/kg body weight/day of the 6-desaturated acids, preferably 1 mg 
to 100 mg/kg/day and very preferably 10 mg to 40 mg/kg/day. The invention includes application of the EFAs 
5 by the enteral route or by the parenteral route or simultaneously by both routes. In particular it includes the 
preparation of sterile ampoules or other preparations containing appropriate amounts of the EFAs which can 
be added to enteral or parenteral formulations. 

The invention further extends to a method of preparation of a medicament for countering such side effects, 
characterised by preparing the 6-desaturated acids alone or in a dietarily acceptable diluent or carrier to con- 
10 stitute the medicament, either separately from or actually as the parenteral or enteral composition itself. 

Illustrative aspects of the invention and background are now discussed, without limitation of its breadth. 
The invention still further extends to an additive which can be used to fortify any enteral or parenteral feed, 
that additive to contain 6-desaturated EFAs of either the n-3 or the n-6 class. Incorporating the desaturated 
EFAs into enteral or parenteral feeds has been considered but that means that the whole formulation has to 
15 be changed. The concept of the additive means that existing formulations which are in use can be modified at 
the time of use without needing to change the basic formulation. This concept of the additive does not need to 
be linked only to the prevention of complications, only the general one of nutrition. In this respect the invention 
gives a method of preparing a medicament by preparing sterile ampoules or other presentations containing 6- 
desaturated EFAs of the n-6 series, the n-3 series or both and more particularly GLA or DGLA, used to add to 
20 fluids for parenteral or enteral nutrition, such presentations to contain sufficient of the EFAs to provide 0.1 - 
1000 mg/kg body weight/day of the or each acid, preferably 1 mg to 100 mg and very preferably 1 0 mg to 40 
mg thereof. 

INTESTINAL ABNORMALITIES, FATTY INFILTRATION OF THE UVER 

In regard to these aspects within the above broad statement, the invention may be considered as:~ 

1 . A method of preventing or reversing intestinal atrophy or fatty infiltration of the liver, in patients under- 
going parenteral nutrition or enteral nutrition with artificial fluids, by adding 6-desaturated EFAs of the n-6 
series and more particularly GLA or DGLA to the parenteral or enteral fluid, preferably in amounts in the 
range of 0.01 to 20% of the dry weight of the enteral feed, more preferably 0.5 to 10% and very preferably 
0.5 to 2.0%. 

2. Such method in which EFAs of the n-3 series are also used, preferably of the kind and preferably also 
in the amounts specified in relation to biliary abnormalities below. 

3. A method of preventing or reversing intestinal atrophy or fatty infiltration of the liver, in patients under- 
going parenteral nutrition by applying enterally 6-desaturated EFAs of the n-6 series, more particularly GLA 
or DGLA in amounts preferably 0.05 to 30 g per day, more preferably 0.5 to 1 0 g per day and very preferably 
1 to 3 g per day. 

4. Such method in which EFAs of the n-3 series are also used, preferably of the kind and preferably also 
in the amounts specified in relation to biliary abnormalities below. 

5. A method of preparing a medicament for prevention or reversal of intestinal atrophy or fatty infiltration 
of the liver, by preparing sterile ampoules or other presentations containing 6-desaturated EFAs of the n-6 
series and more particularly GLA or DGLA, used to add to fluids for enteral or parenteral nutrition, or given 
separately, so providing the necessary n-6 series EFAs for maintenance of small intestine function. Such 
presentations should desirably contain sufficient n-6 series EFAs to provide 0.1 to 1000 mg/kg/day, pref- 
erably 1 mg to 100 mg/kg/day and very preferably 10 mg to 40 mg/kg/day thereof. 

6. Such method in which EFAs of the n-3 series are also used, preferably of the kind and preferably also 
in the amounts specified in relation to biliary abnormalities below. 

BIUARY ABNORMALITIES 

The second major complication of parenteral and enteral nutrition is the high risk of the development of 
biliary abnormalities and gall stones. The risk is similar to the high risk of gall stones which occurs in animals 
on a diet deficient in essential fatty acids. Since patients on enteral and parenteral nutrition regimes frequently 
have more than theoretically adequate amounts of the parent dietary EFAs, we have concluded that the risk 
55 of biliary abnormalities and gall stones is related to deficits of the 6-desaturated EFAs in such patients. Both 
the n-6 and the n-3 desaturated EFAs such as stearidonic acid, EPA or DHA are particularly important in pre- 
venting gall stones. This can be concluded from epidemiological investigations in Eskimos who very rarely suf- 
fer from gallstones. Eskimo plasma is unusually rich in DGLA, EPA and DHA. We therefore propose that 
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A^SV* ^ bn * ,d Statement 9iven ' invention «»»* «» considered as:- 

partly stearidonic acid (SA). EPA or DHA to toe en^SdTe fet^aci l . 7^1*1™ 

nuttZh" 1 ° f , PreVentJ ' ng ° r reverei "9 ***** s, "d9ing and gall stones, in patients undergoing parenteral 
y PP ^ y ' n9 ° ntera " y " esaturated E^s of the n-3 series and more particularly SA. EPAcrDHA 
0^3 oZd n ay mOUnt l ° 30 9 ^ ^ ^ Preferab,y 0 2 l ° 10 9 PW day «^ -rV Pr^y 

h£,"?! lht ? 01 PrePann9 8 medicament for Preventing or reversing biliary sludging and gall stones in 
patents undergo.ng parenteral or enteral nutrition, said medicament containing 6-desaturated EFA^of the 

sentatons. Th,s med,cament may be added to fluids for parenteral or enteral nutrition or alternatively be 
ST U ^ ^! Ch Presenteti0ns shouW *»»»■» contain sufficient EFA to prLSe from? 1 to oSo 
6 Sl! re H J IT* 100 m9/k9/day 3nd ^ Preferab, y 10 to <° mgTkg/day 

EFttnTo^bTv ^h": ^ ^ GLA ° r are '"^orated in addition to the n-3 

tr-/\s ana preferably in the same amounts. 



FATTY ACIDS 

The 
2 below: 



The pathways of conversion of the main series of polyunsaturated fatty acids in the body are as in Table 
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18:2 delta-9,12 
(linoleic acid) 



delta-6 



18:3 delta-9,12 , 15 

( alpha-linolenic acid) 



desaturase 



18:3 delta-6, 9 ,12 
(gamma-linolenic acid) 



18:4 delta-6, 9,12,15 
( stearidonic acid) 



elongation 



20:3 delta-8,11,14 
(dihomo-gamma-linolenic acid) 



20:4 delta-8 , il , 14 , 17 



delta-5 



desaturase 



20:4 delta-5, 8, 11, 14 
( arachidonic acid) 



22:4 delta-7 , 10 , 13 , 16 
(adrenic acid) 



elongation 

\ 



20:5 delta-5,8,11,14,17 
( 'eicosapentaenoic acid' ) 



22:5 delta-7, 10, 13, 16 ,19 



delta-4 



22:5 delta-4 , 7 , 10 , 13 , 16 



desaturase 



22:6 delta-4, 7, 10, 13 , 16,19 
( ' docosahexaenoic acid' 1 



As appears from the pathways, the "6-desaturated* EFAs are those whose generation in the healthy body 
from dietary linoleic acid and alpha-linolenic acid include a 6-desaturase step, and are the 18:3 and higher acids 
of the natural n-6 series and the 18:4 and higher acids of the natural n-3 series of EFAs. 

The pathways are not normally reversible nor, in man, are n-3 and n-6 series acids inter-convertible. 

The acids, which in nature are of the all-cis configuration, are systematically named as derivatives of the 
corresponding octadecanoic, eicosanoic or docosanoic acids, e.g. delta-9,12-octadecadienoic acid or delta- 
4,7,10,13,16,19 docosahexaenoic acid, but numerical designations such as, correspondingly, 18:2 n-6 or 22:6 
n-3 are convenient Initials, for example, EPA for the 20:5 n-3 acid (eicosapentaenoic acid) or DHA for the 22:6 
n-3 acid (docosahexaenoic acid), are also used but do not serve when n-3 and n-6 acids of the same chain 
length and degree of unsaturate exist as for example with the 22:5 acids. Trivial names in more or less com- 
mon use in the n-6 series are as shown. Of the n-3 series only 18:3 n-3 has a commonly used trivial name, 
alpha-linolenic add, though the name stearidonic acid is coming into use for the 18:4 n-3 acid and the names 
eicosapentaenoic acid and docosahexanenoic acid as such are also used. The alpha isomer of linolenic acid 
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DERIVATIVES OF EFAs 

Zti*,. " , °"^ aCkarcl LevM 4 "»•"«"■ «• MM oy comp.rison wilh standard latt, acid metnyt 
FORMS AND SOURCES OF GAMMA-UNOLENIC AND OTHER ACIDS 



Stearate 1.6 

Oleate 10.15 

Linoleate 72.6 

Gamma-linolenate 8.9 



SOURCES OF OTHER N-6 SERIES ACIDS 
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houses, which also give AA sources, and 22:4 in the fat of the American Snapping Turtle. 

SOURCES OF N-3 SERIES ACIDS 

5 The n-3 acids are available from marine oils, particularly the 20:5 n-3 and 22:6 n-3 acids, and more recently 

from microbial fermentation. They can be isolated from these sources by, for example, saponification under 
mild non-oxidising conditions followed by preparative gas liquid chromatography. Synthesis is difficult but not 
impossible and provides another source. 

10 PHARMACEUTICAL PRESENTATION 

Advantageously, a preservative is incorporated into the preparation. Alpha-tocopherol in concentration of 
about 0.1% by weight has been found suitable for the purpose and is one of a number of possible stabilisers 
well known in the field and including also for example ascorbyi palmitate and stearate. 
is It will be understood that the absolute quantity of active materials present in any dosage unit should not 

exceed that appropriate to the rate and manner of administration to be employed but on the other hand should 
also desirably be adequate to allow the desired rate of administration to be achieved by a small number of 
doses. The rate of administration will moreover depend on the precise pharmacological action desired. 

20 EXAMPLES 

The following examples are formulations appropriate for prevention or reversal of complications of enteral 
and parenteral nutrition including intestinal atrophy or of biliary sludging and gallstones and/or of fat accumu- 
lation in the liver in patients at risk of or suffering from the same:- 

25 

EXAMPLES 1 TO 8 

A parenteral lipid emulsion is used containing 1 0% total lipid by volume in a per se conventional pyrogenfree 
formulation TNTRALIPID 10%" oil in water emulsion (trade mark. Kabi-Vitrum) containing per 500 ml water at 
30 pH7:- 

Fractionated soybean oil 50 g 

Fractionated egg phospholipids 6 7 

35 Glycerol 11 g. 



According to the invention (a) 5%< (b) 10% or (c) 15% of the lipid present, by weight, is taken up by one or 
other of the following mixtures of EFAs, the EFAs being provided as triglycerides, free fatty acids or ethyl esters 
or appropriate salts, including the lithium salt the figures show the proportional composition of the added EFA 
or EFA mixture:- 
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TABLE I 
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GLA 




oA 


EPA 


DHA 


1 






— 


— 




2 


50 










3 


50 




50 






4 


50 






30 


20 


5 




60 




20 


20 


6 




80 


20 






7 


80 






20 


10 


8 




















80 


20 



20 EXAMPLES 9 TO 16 

(b) S^HSL emU ' Si0nS ^ 3dminiStered 88 above where < he to *' "~unl of lipid present is (a) 15% or 
25 EXAMPLES 17 TO 24 

*J£T££: °l 98 r ra "!' COnven,iona, fetation and selected from those given following Exanv 

£ M w ^f'ZSZ K. COnte ' mn9 accordin9 to 1,16 invention 5% t0tal "»*• in which W 10%. W 20% 
or (c) 30% of that l.p,d by weight conssts of fatty acids in the proportions in Table 3 above 



EXAMPLES 25 TO 32 



Enteral feeds s.milar to the above but in which the total lipid content is (a) 3%, (b) 1 0%, (c) 1 5% or «n 20% 

35 or of f a r. ?k?° H "; Strated in ^ f °" OWin9 ' for USe in *° or reversal of irt^S^S 

35 or of fatty l.ver or of b.hary sludging and gallstones in patients at risk of or suffering from the same 



EXAMPLES 33 TO 40 



Ampoules containing 20 ml of lipid in which are contained the amounts of the EFAs (mg) shown below 
40 One ampou.e to be added to the enteral or parenteral fluids being administered to a patientTer dayT 



Example 


GLA 


DGLA 


SA 


33 
34 


1000 


1000 


100 


35 


2000 






36 


2000 






37 
38 


500 


500 




39 








40 


500 







EPA DHA 

100 100 

200 100 
500 

1500 500 

2 00 - 



1000 500 

55 „ rt - ~ 750 750 

1000 500 



400 
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EXAMPLES 41 TO 48 

Ampoules as above in which the total amount of lipid in the ampoule is (a) 10, (b) 15 or (c) 30 ml. 
EXAMPLES 49 TO 56 

Micro-encapsulated oil mixtures presented as a dry powder in which the oil is contained in micro-capsules 
of gelatin, gum arabic. agar, d extra n or other appropriate material presented in sealed sachets containing (a) 
20, (b) 40 or (c) 60 g of powder, of which 20 to 30% is lipid containing the amounts of fatty acids shown in Exam- 
ples 33 to 40. The powder from such sachets to be mixed up with materials for enteral nutrition. 

EXAMPLES 57 TO 64 

Examples as in 1 to 8 and 1 7 to 24, but in which the enteral and parenteral supplements are given together 
to ensure optimum delivery of the fatty adds to both surfaces of the intestine. 

In all the above Examples the EFAs may be presented in purified or partially purified forms or in the form 
of natural vegetable or microbial or fish or other oils containing the appropriate fatty acids. 

The actual enteral and parenteral feeds to which the EFAs are added are as follows:- 

For Examples 1 to 16, the commercial lipid emulsion to which the EFAs are added is "INTRALIPID" (trade 
mark, Kabivitrum) as set out in Example 1. 

For Examples 17 to 32, examples of enteral feeds to which the EFAs are added are "CUNIFEED" (trade 
mark, Roussell. "VIVONEX" (trade mark. Norwich Eaton), "ENRICH" and "ENSURE" (trade marie, Abbott), 
"FLEXICAL" (trade mark, Bristol-Myers), "FRESUBIN" (trade mark. Fresenius), and "UQUISORB" (trade mark, 
Merck). 

"CUNIFEED" contains protein (casein and soya), carbohydrate (maltodextrin, glucose), fat (com oO, soya 

oil), vitamins and minerals (gluten- and lactose-free) liquid feed 375 ml x 20 1.57 
MJ/tin 

"VIVONEX" contains amino acids 7.7%, glucose solids 86.3%, essential fat 0.5%, vitamins and minerals 

(gluten-, lactose-, sucrose-and fructose-free) powder 1.57 M J/1 00 g 

"ENRICH" contains protein (casein, soya protein isolate) 4%, carbohydrate (corn syrup solids, sucrose) 

14.1 %, dietary fibre (soya polysaccharides) 2.1%, fat (com oil) 3.7%, vitamins and 
minerals (gluten-and lactose-free) liquid 0.46 M J/1 00 ml 

"ENSURE" contains protein (casein, soya protein isolate) 3.7%, carbohydrate (com syrup solids, suc- 

rose) 14.6%, fat (com oil) 3.7%, vitamins and minerals (gluten- and lactose-free, 
electrolyte-low) liquid 0.45 MJ/100 ml 

•FLEXICAL" contains protein (casein hydrolysate, amino acids) 9.9%, carbohydrates (tapioca starch, 

com syrup solids) 66.9%, fat (soya oil, medium chain triglycerides) 15%, vitamins 
and minerals (gluten-and lactose-free) powder 1.85 MJ/100 g 

"FRESUBIN" contains protein (milk and soya protein) 3.0% carbohydrate (maize starch) 13.8%, fat 

(sunflower oi) 3.4%, vitamins, minerals, lactose-low (0.010%) (gluten-free, elec- 
trolyte-low) liquid feed 0.42 MJ/100 ml 

"LIQUISORB" contains protein (lactoproteins) 4 g, carbohydrate (mono-, dh oligo- and poly-saccharides) 

11.8 g, fat (soya bean oil) 4 g per 100 ml. Vitamins, minerals and trace elements 
(gluten-free and lactose-low) liquid 0.42 MJ/100 ml. 
For Examples 33 to 40, all the above enteral and parenteral feeds are suitable. 



Claims 

1. One or more of the 18:3 and higher acids of the n-6 series and/or the 18:4 and higher acids of the n-3 
series, characterising (a) a method of countering, or providing prophylaxis against, any of the side effects 
of parenteral or fluid-diet enteral nutrition, including but not limited to intestinal atrophy, fatty infiltration of 
the liver, biliary sludging, insulin resistance and abnormal lipoprotein levels, wherein said acids are given 
incorporated in or in addition to the respective nutritional compositions, or (b) a method of preparation of 
a medicament for countering, or providing prophylaxis against, said side effects, wherein said medicament 
constitutes the respective nutritional composition or is for administration in addition to it 

2. The method of claim 1, wherein the side effects are in atrophy of the intestines and particularly the vili 
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and goblet cells, or in fatty infiltration of the liver. 
3. The method of claim 2 wherein the acids are GLA and DGLA 
5 4. The method of claim 1, wherein the side effects are in bBiary abnormalities and/or gallstone formation. 

5. The method of claim 4 wherein the acids are SA, EPA or DHA 

6. The method (a) of any preceding claim wherein there is given 0.1 mg to 1 g/kg body weight/day of the or 
w each acid, preferably 1 to 100 mg more preferably 10 to 40 mg. 

7. The method (b) of any preceding claim wherein the medicament constitutes the nutritional composition 
and comprises the acid(s) as 0.01 to 20% of the dry weight of the composition, preferably 0.5 to 1 0% and 
more preferably 0.5 to 2.0%. 

15 

8. The method (b) of any preceding claim wherein the medicament is for administration in addition to the nut- 
ritional composition and is presented for administration of 0.1 mg to 1 g/kg body weight/day of the or each 
acid, preferably 1 to 100 mg more preferably 10 to 40 mg. 

20 9. A method, according to claim 1 , of preventing or reversing intestinal atrophy or fatty infiltration of the liver, 
in patients undergoing parenteral nutrition or enteral nutrition with artificial fluids, by adding 6-desaturated 
EFAs of the n-6 series and more particularly GLA or DGLA to the parenteral or enteral fluid, preferably in 
amounts in the range of 0.01 to 20% of the dry weight of the enteral feed, more preferably 0.5 to 10% and 
very preferably 0.5 to 2.0%. 

10. The method of claim 9, in which EFAs of the n-3 series are also used, preferably of the kind and preferably 
also in the amounts specified in relation to biliary abnormalities below in claim 15. 



11. A method, according to claim 1, of preventing or reversing intestinal atrophy or fatty infiltration of the liver, 
30 in patients undergoing parenteral nutrition by applying enterally 6-desaturated EFAs of the n-6 series, more 

particularly GLA or DGLA in amounts of the or each acid preferably 0.05 to 30 g per day, more preferably 
0.5 to 10 g per day and very preferably 1 to 3 g per day. 

12. The method of claim 1 1 , in which EFAs of the n-3 series are also-used, preferably of the kind and preferably 
35 also in the amounts specified in relation to biliary abnormalities below in claim 1 7. 

13. A method, according to claim 1 , of preparing a medicament for prevention or reversal of intestinal atrophy 
or fatty infiltration of the liver, by preparing sterile ampoules or other presentations containing 6-desatu- 
rated EFAs of the n-6 series and more particularly GLA or DGLA, used to add to fluids for enteral or paren- 

40 teral nutrition, or given separately, so providing the necessary n-6 series EFAs for maintenance of small 

intestine or liver function, such presentations preferably containing sufficient n-6 series EFAs to provide 
0.1 to 1000 mg/kg body weight/day of the or each acid, preferably 1 mg to 100 mg and very preferably 10 
mg to 40 mg thereof. 

45 14. The method of claim 13, in which EFAs of the n-3 series are also used, preferably of the kind and preferably 
also in the amounts specified in relation to biliary abnormalities below in claim 1 9. 

15. A method, according to claim 1, of preventing or reversing biliary abnormalities, particularly sludging and 
gall stones, in patients undergoing parenteral nutrition or enteral nutrition with artificial fluids, by adding 

so 6-desaturated EFAs of the n-3 series and more particularly stearidonic acid (SA), EPA or DHA to the 

enteral fluid, the n-3 fatty acid preferably being added in amounts in the range of 0.01 to 20% of the dry 
weight of the enteral feed, more preferably 0.05 to 1 0% and very preferably 0.5 to 2.0%. 

16. The method of claim 15, in which n-6 series EFAs, particularly GLA or DGLA are also added to the fluid 
55 preferably in the same range of concentrations as the n-3 EFAs. 

17. A method, according to claim 1, of preventing or reversing biliary abnormalities, particularly sludging and 
gall stones, in patients undergoing parenteral nutrition by applying enterally 6-desaturated EFAs of the 
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n-3 series and more particularly SA. EPA or DHA, preferably in an amount of 0.01 to 30 g/kg body 
weight/day. more preferably 0.2 to 10 g and very preferably 0.5 to 3 g of the or each acid. 

18. The method of claim 17. in which n-6 series EFAs, particularly GLA or DGLA, are also added to the fluid. 
5 preferably in the same amounts as the n-3 EFAs. 

19. A method, according to claim 1. of preparing a medicament for preventing or reversing biliary abnormali- 
ties, particularly sludging and gall stones, in patients undergoing parenteral or enteral nutrition, said medi- 
cament containing 6-desaturated EFAs of the n-3 series and more particularly SA. EPA or DHA in the form 

10 of sterOe ampoules or other appropriate presentations, such medicaments being in use added to fluids for 

parenteral or enteral nutrition or alternatively being given separately and such presentations preferably 
containing sufficient EFA to provide from 0.1 to 1000 mg/kg body weight/day. more preferably 1 mg to 100 
mg and most preferably 10 mg to 40 mg of the or each acid. 

15 20. The method of claim 1 9. in which n-6 series EFAs. particularly GLA or DGLA are incorporated in addition 
to the n-3 EFAs and preferably in the same amounts. 

21. A method of preparing a medicament by preparing sterile ampoules or other presentations containing 6- 
desaturated EFAs of the n-6 series, the n-3 series or both and more particularly GLA or DGLA. used to 
20 add to fluids for .pa parenteral or enteral nutrition, such presentations to contain sufficient n-6 series or 

n-3 series EFAs or both to provide 0.1 to 1000 mg/kg body weight/day of the or each acid, preferably 1 
mg to 100 mg and very preferably 10 mg to 40 mg thereof. 
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